Differential regulation of cytokine and chemokine production in lipopolysaccharide-induced tolerance and priming.
LPS pretreatment of human pro-monocytic THP-1 cells induces tolerance to secondary LPS stimulation with reduced TNFalpha production. However, secondary stimulation with heat-killed Staphylococcus aureus (HKSa) induces priming as evidenced by augmented TNFalpha production. The pro-inflammatory cytokine, IFNgamma, also abolishes suppression of TNFalpha in LPS tolerance. The effect of LPS tolerance on HKSa and IFNgamma-induced inflammatory mediator production is not well defined. We hypothesized that LPS, HKSa and IFNgamma differentially regulate pro-inflammatory mediators and chemokine production in LPS-induced tolerance. THP-1 cells were pretreated for 24 h with LPS (100 ng/ml) or LPS (100 ng/ml) + IFNgamma (1 microg/ml). Cells were subsequently stimulated with LPS or HKSa (10 microg/ml) for 24 h. The production of the cytokines TNFalpha, IL-6, IL-1beta, and GMCSF and the chemokine IL-8 were measured in supernatants. LPS and HKSa stimulated TNFalpha (3070 +/- 711 pg/ml and 217 +/- 9 pg/ml, respectively) and IL-6 (237 +/- 8.9 pg/ml and 56.2 +/- 2.9 pg/ml, p < 0.05, n = 3, respectively) in control cells compared to basal levels (< 25 pg/ml). LPS induced tolerance to secondary LPS stimulation as evidenced by a 90% (p < 0.05, n = 3) reduction in TNFalpha. However, LPS pretreatment induced priming to HKSa as demonstrated by increased TNFalpha (2.7 fold, from 217 to 580 pg/ml, p < 0.05, n = 3 ). In contrast to suppressed TNFalpha, IL-6 production was augmented to secondary LPS stimulation (9 fold, from 237 to 2076 pg/ml, p < 0.01, n = 3) and also primed to HKSa stimulation (62 fold, from 56 to 3470 pg/ml, p < 0.01, n = 3). LPS induced IL-8 production and to a lesser extent IL-1beta and GMCSF. LPS pretreatment did not affect secondary LPS stimulated IL-8 or IL-1beta, although HKSa stimulation augmented both mediators. In addition, IFNgamma pretreatment reversed LPS tolerance as evidenced by increased TNFalpha levels while IL-6, IL-1beta, and GMCSF levels were further augmented. However, IL-8 production was not affected by IFNgamma. These data support our hypothesis of differential regulation of cytokines and chemokines in gram-negative- and gram-positive-induced inflammatory events. Such changes may have implications in the pathogenesis of polymicrobial sepsis.